Introduction
The main reason for the diagnostic impairment of conventional mammography is the fact that the 3D anatomical information is projected into a 2D image plane. Therefore, anatomical structures that overlap the tumors limit the radiologist's ability to detect certain cancers. Digital tomosynthesis for mammography has shown promise to overcome this limitation by acquiring several views of the breast from different angles and reconstructing the image into a 3D volume set.
Methods
We analyze the acquisition parameters of a breast tomosynthesis system such as tomosynthetic angle, number of projections, projection density, and the radiographic technique. Linear systems theory and the analysis of the sampling scheme in Fourier space lead to a general approach for image reconstruction based on a filtered backprojection (FBP) algorithm. The reconstruction filter consists of the inversion of the projection-backprojection geometry, of a spectral filter to regularize noise and a slice thickness filter that controls the width of the reconstructed slices. Alternatively other filters may be used. We analyze the influence of the acquisition parameters and reconstruction scheme on the reconstructed image quality.
Results
The analysis of the acquisition parameters leads to a wide angle system with tomosynthesis angle of 50°, and 25 projection views, a design that seems to be a good compromise between image quality and dose. We present results for various reconstruction filters and parameters. We show that by employing the slice thickness filter incomplete sampling artifacts occurring around high contrast objects such as microcalcifications can be reduced. We demonstrate the potential of tomosynthesis for increased sensitivity and specificity by a number of clinical exams.
Conclusion
In conclusion, by the versatile filter design, image quality of FBP reconstruction can be adjusted to the user's needs and to the diagnostic task in a wide range. Our reconstruction pipeline may prove to be an effective tool to optimize the acquisition, the image processing, and the reconstruction parameters.
